Effects of ADAM2 silencing on isoflurane-induced cognitive dysfunction via the P13K/Akt signaling pathway in immature rats.
Volatile anesthetics, including isoflurane, have been reported to have negative effects on cognitive dysfunction characterized by cognitive deficits following anesthesia. The aim of the current study was to investigate the effects involved with disintegrin and metallopeptidase domain 2 (ADAM2) silencing on isoflurane-induced cognitive dysfunction via the P13 K/Akt signaling pathway in immature rats. One week old healthy Sprague-Dawley (SD) rats were recruited and administered isoflurane anesthesia. The rats were then subjected to shADAM2 or wortmannin (PI3K/Akt signaling pathway inhibitor) to identify the effects of ADAM2 and the PI3K/Akt signaling pathway on the cognitive function of rats. Morris water maze and passive-avoidance tests were performed to examine the cognitive function of the rats. TUNEL staining was conducted to detect neuronal apoptosis in the hippocampal CA1 region. The obtained experimental results demonstrated that isoflurane anesthesia led to increased escape latency, reaction time, number of errors and TUNEL-positive neurons, along with a decreased latency time. In response to treatment with shADAM2, escape latency, reaction time, number of errors and TUNEL-positive cells were all noted to have decreased, in addition to elevated latency time, while contrasting trends were observed in regard to treatment with wortmannin. Taken together, the key findings of the present study revealed that shADAM2 activated the PI3K/Akt signaling pathway, resulting in elevated expressions of PI3K and Akt. Our study ultimately identified that ADAM2 silencing alleviates isoflurane-induced cognitive dysfunction by activating the P13 K/Akt signaling pathway in immature rats.